Production data from 681 yearling ewes were evaluated for the effect of ewe breed and management system on fertility, prolificacy, lamb birth weight, lamb survival, lamb weaning weight, ewe fleece weight, and total lamb weight weaned per ewe exposed. Two hundred seven straightbred Targhee ( T ) and 474 1/4 Finn-1/4 Dorset-112 Targhee (FDT) crossbred ewes managed in a range or farm flock system were included in this study. Ewes were born in 1984 through 1987 and lambed the first time as 2-yr-olds. The basic model included main effects of ewe breed and management system. Lamb sex was added to the model for birth and weaning weight analysis. The FDT ewes had higher ( P < .05) fertility (95.3 vs 91.3%) and ( P < .01) prolificacy (1.93 vs 1.45 lambs) than the T ewes. Targhee ewes had heavier ( P < .01) lambs at birth (5.2 vs 4.0 kg) and weaning (26.1 vs 23.4 kg, P < .Ol) and produced more ( P < .01) wool (3.8 vs 3.2 kg). Lamb survival was not different ( P > .lo) between the breeds or management systems. Although FDT lambs were lighter at weaning, FDT ewes weaned 5.8 kg more ( P < .01) total lamb weight per ewe exposed than did the T ewes (34.7 vs 28.9 kg), because FDT weaned more ( P < .01) lambs per ewe exposed (1.46 vs 1.09 lambs). Farm flock ewes were more prolific (1.73 vs 1.64 lambs, P < .05) and had heavier lamb birth weight (4.8 vs 4.4 kg, P < .Ol) than range flock ewes. Lamb weaning weight was similar ( P > . l o ) between the farm and range systems (25.0 vs 24.5 kg). Ewes managed in the range system were more ( P < .01) fertile (96.0 vs 90.7%) and produced more ( P < .Olj wool (3.6 vs 3.4 kg) than farm flock ewes. Incorporation of Finnsheep and Dorset breeding increased the reproductive performance in both management systems as well as the number of lambs weaned and total lamb weight weaned but decreased wool production. Finn cross ewes produced equally as well under range as in the farm flock situation.
Introduction
The major factor that affects profitability of sheep production in the United States is the number of lambs born per ewe in a given interval (Wilson and Morrical, 1991) . The number of lambs born per ewe lambing can be increased by the introduction of prolific breeds such as the Finnsheep (Donald and Read, 1967) . Laster et al. (1972) and Dickerson and Glimp (1975) present study was conducted t o evaluate the performance of 1/4 Finn-1/4 Dorset-1/2 Targhee ( FDT) ewes and straightbred T ewes lambing at 2 yr of age under range or farm flock management systems in South Dakota.
Materials and Methods
Populations. April-born T and FDT ewe lambs born in 1984 through 1987 a t the Antelope Range Livestock Research Station, Buffalo, SD were evaluated in this study. The number of animals per breed and treatment are shown in Table 1 . Lambs were reared with their dams on native range until weaning in August when they were moved to the Sheep Research and Teaching Unit at Brookings, SD. Upon arrival, lambs were placed in a drylot and started on a growing diet, shorn, and treated for internal and external parasites. Lambs had ad libitum access to a 50% alfalfa hay:50% corn mixed diet until a weight of approximately 45 kg Targhee  FDT   1984  1986  23  54  23  55  1985  1987  36  72  35  77  1986  1988  26  56  22  60  1987  1989  20  49  23  50  Total  105  23 1  103  242 a1/4 Finn-l/4 Dorset-1/2 Targhee.
was reached. Lambs remained on the growing diet on a limit-fed basis until approximately 1 yr of age, at which time they were randomly allotted within breed to either the farm (Brookings) or the range management system (Buffalo). On approximately June 1, ewes allotted to the range system were returned to the Antelope Range Livestock Station where they were managed for subsequent production cycles. Management practices common to both systems included use of Hampshire rams as terminal sires, a 35-d breeding season, shearing 30 to 60 d before lambing, and shed lambing. Ewes in both locations with newborn lambs were placed in individual lambing pens within the lambing shed for 1 to 2 d. Ewes and lambs were moved into grouping pens when lambs were 2 t o 3 d old. Ewes were not allowed to nurse more than two lambs. Lambs in excess of two or lambs that seemed to be doing poorly were classified as "bums" and sold. All lambs were weaned and(or) weights were taken at a mean age of approximately 65 to 75 d. Lamb weaning weights were adjusted to a common age of 70 d using the SID (1988) equation that includes birth weight.
No adjustments were made for type of birth or rearing.
Range flock ewes grazed native range all year to provide nutrient needs with limited supplementation when snow cover or range conditions warranted. Ewes were fed .4 kg of high-energy supplement-animal-ld-l starting on November 1. Starting on November 15, ewes also received .4 kg of alfalfa hay-animal-l.d-l. Range ewes were bred in late fall (November). On March 25, the high-energy supplement was increased to .6 kganimal-l.d-l. After lambing, hay was increased to 2.7 kg.anima1-ladp1 until lactating ewes and suckling lambs were returned to summer range on approximately May 1.
Farm flock ewes were pastured in the summer, bred on pasture with .3 kg of corneanimal-l-d-l for 2 wk preceding and 2 wk into the breeding period beginning in early October, and maintained in the drylot from approximately November 1 until lambs were weaned in April to May. Lambs had access to a creep diet in the farm system (Table 2 ) starting shortly after birth. Male lambs were castrated within 24 h of birth in the range system, whereas in the farm system lambs were left intact in 1986 and 1987 and castrated within 24 h of birth in 1988 and 1989.
Statistical Analysis. Traits that determined overall ewe performance were of primary importance in this study. These included ewe fertility ( 1 = lambed, 0 = barren), ewe prolificacy (lambs born per ewe lambing; 1, 2, 3, 41, lambs present at weaning (0, 1, 21, lamb weaning weight (kilograms), ewe fleece weight (kilograms), and total lamb weight weaned per ewe exposed (kilograms). Ewes that did not lamb or ewes that lambed but did not rear any lambs received 0 for total lamb weight weaned. The statistical model used to analyze ewe traits was Yijkl = p + Bi + Mj + BMij + E i j~, where p = overall mean, Bi = the effect of ewe breed type (i = 1,2), Mj = the effect of management system ( j = 1,2), BMij = the effect of B x M interaction, and Eiju = random variation. All main effects were considered to be fixed. All ewes lambed their first time as 2-yr-olds. Thus, no adjustment of age of ewe was necessary. Production data were pooled across years. Lamb survival was calculated from the number of lambs born that were present at weaning. Bum lambs were not included in this estimate. Lamb traits were analyzed using a similar model. The model for lamb birth and weaning weight analysis included lamb sex as well as ewe breed and management system. A separate analysis was performed to determine lamb birth and weaning weights within breed. This analysis included lamb sex and lamb birth type within breed as main effects. A few quadruplet lambs were present in the data set and were combined with the triplet-born lambs for analysis. Weaning weights from intact males were reduced by 7% to a common wether base (SID, 1988) . The GLM procedure of the SAS (1985) was used to perform all analyses.
Results and Discussion
Fertility. Overall fertility rate was high for both ewe breeds ( Table 3 ) . The 1/4 Finn ewes in this study had 4.0% higher fertility rate than the straightbred T ewes. This is in agreement with the findings of Thomas and Whiteman (19791, who reported a 3.1% increase in fertility for 1/4 Finn-1/4 Dorset-1/2 Rambouillet over 1/2 Dorset-1/2 Rambouillet. However, Ercanbrack and Knight ( 1985) found no difference in fertility between 114 Finn-crosses and purebred Columbia, Targhee, or Rambouillet ewes as 2-yr-olds (91.5 and 92.0%, respectively). Range flock ewes were 5.3% more ( P < .01) fertile than the farm flock ewes. The interaction between ewe breed and management system was significant for fertility ( P < .01). Fertility was higher for T ewes in the range flock than FDT ewes (97.1 f 2.3 vs 94.8% f 1.5, respectively), whereas the FDT ewes were more fertile than the T ewes in the farm flock (95.9 k 1.5 vs 85.4% iz 2.3, respectively).
Prolificacy. Number of lambs born per ewe lambing (litter size) was influenced by ewe breed ( P < .01) and management system ( P < ,051 as shown in Table   3 . The FDT ewes gave birth to .48 more lambs than the T ewes. This is in close agreement with the .41 larger litter size of 2-yr-old 1/4 Finn ewes over purebred ewes reported by Ercanbrack and Knight (1985) . Farm flock ewes had .09 more lambs per litter than the range flock ewes.
Birth Weight. The FDT ewes produced lighter lambs at birth than the T ewes (Table 4) . Ercanbrack and Knight (1985) found 114 Finn ewes to produce lighter (.6 kg) lambs than Columbia, Rambouillet, or Targhee purebred ewes. Ewes in the farm flock produced .4 kg heavier lambs ( P < .01) than the range flock ewes. Ram lambs were .2 kg heavier ( P < .01) at birth than ewe lambs. Mean lamb birth weights by type of birth within breed of ewe are shown in Table 5 .
Single-and twin-born T lambs were heavier ( P < .05) than the FDT lambs. However, triplet-born lambs were similar ( P > . l o ) in birth weight between the breeds. Bradford (1972) reported smaller birth weight for Finn cross progeny than for whiteface ewes after adjustment of birth type.
Lamb Survival. Although the FDT lambs weighed less at birth than the straightbred T lambs, lamb survival to weaning was not different ( P > . l o ) among the Hampshire x FDT and Hampshire x T lambs (Table 3 ). Other researchers have reported similar survival rates between 1/4 Finn progeny and purebreds (Dickerson, 1977; Oltenacu and Boylan, 1981; Ercanbrack and Knight, 1985) . By definition, no credit was given for lambs that were sold as bums. Lamb survival between management systems was similar ( P > .lo).
Weaning Weight. Effects of ewe breed and management system on lamb weaning weight are shown in Table 4 . Targhee ewes weaned 2.7 kg heavier ( P < .01) lambs than did the FDT ewes. Ewes managed in Table 3 . Least squares means and standard errors for effects of ewe breed and management system on fertility, prolificacy, lambs weaned per ewe exposed, lamb survival, fleece weight, and total lamb weight weaned per ewe exposed Significant interaction al/4-Finn-l/4 Dorset-1/2 Targhee.
b,cMeans within a column within a main effect lacking a common superscript letter differ ( P < ,051. d~~ = not significant. a1/4 Finn-l/4 Dorset-1/2 Targhee. b,cMeans within a column within main effect lacking a common superscript letter differ ( P < .05).
the range and farm flock had similar lamb weaning weights ( P > .lo). Wether lambs were 1.1 kg heavier ( P < .01) than ewe lambs. Lamb weaning weights by type of birth within breed are shown in Table 5 . Single-born T lambs were 5.8 kg heavier ( P < .Ol) than twin-born T lambs, whereas single-born FDT were 4.0 kg heavier ( P < .O 1) than twin-born FDT lambs.
Total Lamb Weight Weaned per Ewe Exposed.
Finn-cross ewes clearly excelled ( P < .01) the straightbred T ewes in total lamb weight weaned per ewe exposed (Table 3 ) . This was due t o the higher number of lambs weaned by the Finn-cross ewes. This occurred even though ewes were not allowed to raise more than two lambs. In this study, FDT ewes had 17% more total lamb weight weaned than the T ewes did. Lewis and Burfening (1988) showed that 1/4 Finn ewes, throughout their lifetime, weaned 6 kg more lamb per ewe per year than did Western whiteface ewes under range conditions. Ercanbrack and Knight (1985) found that 1/4 Finn ewes lambing as 2-yr-olds weaned 22.5% more total lamb weight per ewe exposed than did purebred whiteface ewes (Columbia, Rambouillet, or Targhee). Nawaz et al. ( 1992) comparing Polypay-, Coopworth-, and Suffolksired ewes found that comparable 1/4 Finn ewes produced 22% more lamb weight. Ewes managed in the farm flock had 2.6 kg more ( P < .05) total lamb weight weaned per ewe exposed than range flock ewes.
FZeece Weight. The FDT ewes in this study produced 15.7% less wool than the straightbred T ewes (Table 3 ) . This is less than the 28% reduction in wool weight reported by Notter and McClaugherty ( 199 1) when Western whiteface ewes were compared with 1/4 Finn ewes. Ercanbrack and Knight (1985) and Lewis and Burfening (1988) both found a 10% reduction in fleece weight between 1/4 Finn ewes and Western whiteface ewes. Range flock ewes had heavier ( P < .Ol) fleeces than the farm flock ewes. There was a significant interaction between ewe breed and b,c,dMeans within a column within main effect lacking a common superscript letter differ ( P i ,051. management system ( P < . 05) for wool production.
Wool production from T ewes was higher in the range flock than in the farm flock (4.0 f .05 vs 3.7 k .05 kg, respectively), whereas FDT ewes had similar wool weights in the range and farm flock ( 3 . 3 f .03 vs 3.2 k .03 kg, respectively).
Implications
Finn-Dorset-Targhee ewes in this study had higher fertility, prolificacy, and total lamb weight weaned per ewe exposed than did straightbred Targhee ewes. Targhee ewes, on the other hand, produced heavier lambs a t birth and weaning and heavier fleeces. The introduction of Finnsheep and Dorset breeds increased overall flock productivity. Based on current prices, Finn-Dorset-Targhee ewes produced more total return (wool plus lamb) than Targhee ewes. This increased performance may be due in part to hybrid vigor independent of the breed choices used in this study. Finn-Dorset-Targhee ewes in this study produced as well under range conditions as under farm flock management.
